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SEMICONDUCTOR PRESSURE DETECTING
DEVICE AND MANUFACTURING METHOD
OF THE DEVICE

This application 1s a divisional of application Ser. No.
08/543,439 filed on Oct. 16, 1995, now U.S. Pat. No.
5,703,393, the enfire contents of which are hereby incorpo-
rated by reference.

FIELD OF THE INVENTION

The present invention relates to a semiconductor pressure
detecting device 1n which a pressure sensing element 1s
molded by a molding resin and to a manufacturing method
of the device.

DESCRIPTION OF THE PRIOR ART

Conventionally, there 1s known a semiconductor device
for detecting pressure of a fluid or the like contacting with
a diaphragm portion of a semiconductor pressure sensing
element of the device, in accordance with the electrical
resistance change of the element due to a strain of the
diaphragm portion caused by the pressure of the fluid.

For example, as shown in FIGS. 8 and 9, in a conventional
semiconductor pressure detecting device, on a stem 1, there
1s joined a main body of the device, in which a pressure
sensing element 2, mner leads 3, wires §, and a pedestal 8
are molded together by a molding resin 6. Hereat a dia-
phragm portion 9 1s formed 1n the central part of the pressure
sensing element 2. The diaphragm portion 9 1s not molded
by the molding resin 6 so as to be exposed outward. Thus,
when an outside pressure acts on the diaphragm portion 9,
a strain 1s caused 1n the diaphragm portion 9 1 accordance
with the pressure so that the electrical resistance of the
diaphragm portion 9 changes due to the strain. Then the
pressure 1s detected according to the electrical resistance.

A conventional manufacturing method of the above-
mentioned semiconductor pressure detecting device i1s
nearly as follows. As shown in FIG. 10, first the pressure
sensing element 2 including the diaphragm portion 9 1is
disposed on the pedestal 8, then the assembly constructed of
the pressure sensing element 2 and the pedestal 8 1s disposed
on the stem 1 having the inner leads 3. Hereat a ring-shaped
silicone resin packing 13 has been previously printed
(applied) on an outer surface of the pressure sensing element
2. The ring-shaped silicone resin packing 13 has a shape or
a size which can cover the circumferential part of the
diaphragm portion 9. The silicone resin packing 13 1is
provided to prevent the molding resin 6 in melting condition
from flowing into the diaphragm portion 9 during molding,
as will be described later.

Next the wires § are connected to the pressure sensing
clement 2 and the 1inner leads 3. Then a molding die 7 having
a contact portion 7a 1s disposed on the stem 1 so as to cover
the pressure sensing element 2, the mnner leads 3, the wires
5, and the pedestal 8. In this condition, the lower surface of
the contact portion 7a of the molding die 7 contacts with the
ring-shaped silicone resin packing 13. The contact portion
7a and the diaphragm portion 9 of the pressure sensing
clement 2 interact with each other via the silicone resin
packing 13.

Next the molding resin 6 in melting condition 1s 1njected
into a cavity 16 formed between the molding die 7 and the
assembly including the stem 1, pressure sensing element 2,
pedestal 8 etc.. Hereat the molding resin 6 in melting,
condition does not flow 1nto the diaphragm portion 9 since
the silicone resin packing 13 1s interposed between the
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contact portion 7a of the molding die 7 and the pressure
sensing clement 2. Thus after the molding resin 6 in the
cavity 16 1s cooled so as to be solidified, the molding die 7
1s removed so that the semiconductor pressure detecting
device shown 1n FIGS. 8 and 9 1s obtained.

However 1n the above-mentioned conventional manufac-
turing method, the following problems exist. In general,
pressure sensing element 2 1s produced by dividing a wafer
by means of a cutting machine or the like while the silicone
resin packings 13 are printed at every wafer. In other words,
the silicone resin packings 13 are printed in a lump against
the water which has not yet been divided into a plurality of
pressure sensing clements 2. Therefore, 1 each of the
pressure sensing elements 2 produced from the wafer, 1t 1s
probable that a silicone resin packing 13 1s not located at its
normal position so that a position gap 1s caused between the
silicone resin packing 13 and the contact portion 7a of the
molding die 7 during molding. Also, when the pressure
sensing element 2 1s bonded with the pedestal 8 by the die
bonding process, 1t 1s probable that a position gap occurs
between both of them so that a position gap occurs between
the silicone resin packing 13 and the contact portion 7a of
the molding die 7. Thus, when the silicone resin packing 13
slips off from its normal position and the contact portion 7a
1s not 1 contact with the silicone resin packing 13, the
molding resin 6 in melting condition flows into the dia-
phragm portion 9 during molding. In this case, a part of the
molding resin 6 adheres to the outer surface of the dia-
phragm portion 9 so that the accuracy of pressure detecting
1s reduced.

Further, during printing of the silicone resin packing 13,
it 1s probable that the silicone resin flows 1nto a bonding pad
of the pressure sensing element 2 due to the position slip of
the walfer or drips of silicone resin so that the bonding
strength between the wires 5 and the pressure sensing
element 2 1s reduced.

SUMMARY OF THE INVENTION

The present invention has been developed to solve the
above-mentioned conventional problems, and has an object
of providing a semiconductor pressure detecting device and
a manufacturing method of the device which effectively
prevents adhesion of the molding resin to the diaphragm
portion of the pressure sensing element. Further, the present
invention provides a semiconductor pressure detecting
device and a manufacturing method of the device which
improves the bonding strength between the wires and the
pressure sensing element.

Thus, according to the first aspect of the present
invention, which 1s developed to achieve the above-
mentioned objects, there 1s provided a semiconductor pres-
sure detecting device wherein a semiconductor pressure
sensing clement including a diaphragm portion, a pedestal
for supporting the pressure sensing element, and at least one
wire connected to the pressure sensing element are molded
by a molding resin so as not to mold the diaphragm portion,
characterized i1n that a silicone resin layer 1s adhered
(applied or disposed) on a whole outer surface of the
pressure sensing element.

In this device according to the first aspect of the present
invention, since the silicone resin layer is adhered (applied
or disposed) to the whole outer surface of the pressure
sensing element, the contact portion of the molding die
contacts with the silicone resin layer tightly so as to form a
scal such that the molding resin 1n melting condition does
not flow into a space (cavity) corresponding to the dia-
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phragm portion of the pressure sensing element during
molding. Thus the molding resin does not adhere to a part of
the silicone resin layer corresponding to the diaphragm
portion of the pressure sensing element so that the accuracy
of the semiconductor pressure detecting device 1s improved.
Further, the silicone resin does not flow 1nto a bonding pad
of the pressure sensing element before the bonding process
so that the bonding strength between the wire and the
pressure sensing element 1s improved.

According to the second aspect of the present invention,
there 1s provided a semiconductor pressure detecting device
wherein a semiconductor pressure sensing element 1nclud-
ing a diaphragm portion, a pedestal for supporting the
pressure sensing element, and at least one wire connected to
the pressure sensing element are molded by a molding resin
so as not to mold the diaphragm portion, characterized 1n
that a silicone resin layer is adhered (applied or disposed) on
an outer surface of the diaphragm portion.

In this device according to the second aspect of the
present invention, since the silicone resin layer 1s adhered
(applied or disposed) to the outer surface of the diaphragm
portion, the contact portion of the molding die contacts with
the silicone resin layer tightly so as to form a seal such that
the molding resin 1n melting condition does not flow 1nto a
space (cavity) corresponding to the diaphragm portion of the
pressure sensing element during molding. Thus the molding,
resin does not adhere to the silicone resin layer correspond-
ing to the diaphragm portion of the pressure sensing element
so that the accuracy of the semiconductor pressure detecting
device 1s improved. Also the consumption quantity of the
silicone resin 1s reduced so that the manufacturing cost of the
device 1s reduced as compared with the case of the first
aspect of the present invention. Further, the silicone resin
does not flow mto a bonding pad of the pressure sensing
clement before the bonding process so that the bonding
strength between the wire and the pressure sensing element
1s 1mproved.

According to the third aspect of the present invention,
there 1s provided a semiconductor pressure detecting device
in accordance with the second aspect of the present
invention, wherein a coating layer 1s applied on an outer
surface of the pressure sensing element except the dia-
phragm portion.

In this device according to the third aspect of the present
invention, fundamentally, the same operations and effects as
in the second aspect of the present invention are achieved.
Further, since the silicone resin does not flow out of the
diaphragm portion during application onto the diaphragm
portion due to the coating layer, less silicone resin 1s used so
that the manufacturing cost of the semiconductor pressure
detecting device 1s reduced.

According to the fourth aspect of the present invention,
there 1s provided a semiconductor pressure detecting device
in accordance with the third aspect of the present invention,
wherein the coating layer 1s made of glass.

In this device according to the fourth aspect of the present
invention, fundamentally, the same operations and effects as
in the third aspect of the present mvention are achieved.
Further, since the coating layer 1s made of glass which 1s one
of generally economical (inexpensive) and easily usable
(workable) coating materials, the manufacturing cost of the
semiconductor pressure detecting device 1s further reduced.

According to the fifth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device comprising the steps of, dis-
posing a semiconductor pressure sensing element including,
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a diaphragm portion on a pedestal, connecting at least one
wire to the pressure sensing element, adhering (applying or
disposing) a silicone resin layer onto a whole outer surface
of the pressure sensing clement to which the wire 1is
connected, and molding the pressure sensing element, the
wire, and the pedestal together with a molding resin by using
a molding die having a contact portion which contacts with
a part of the silicone resin layer corresponding to the
diaphragm portion of the pressure sensing element during
molding, so as not to mold the part of the silicone resin layer.
In this method according to the fifth aspect of the present
invention, since the silicone resin layer is adhered (applied
or disposed) to the whole outer surface of the pressure
sensing clement before the molding step, and then the
contact portion of the molding die contacts with the silicone
resin layer tightly in the molding step, the molding resin in
melting condition does not flow into a space (cavity) cor-
responding to the diaphragm portion of the pressure sensing
clement during molding. Thus the molding resin does not
adhere to a part of the silicone resin layer corresponding to
the diaphragm portion of the pressure sensing element so
that the accuracy of the semiconductor pressure detecting
device 1s improved. Further, the silicone resin does not flow
into a bonding pad of the pressure sensing element before
the bonding process so that the bonding strength between the
wire and the pressure sensing element 1s improved.
According to the sixth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device comprising the steps of, dis-
posing a semiconductor pressure sensing element including
a diaphragm portion on a pedestal, connecting at least one
wire to the pressure sensing element, adhering (applying or
disposing) a silicone resin layer onto an outer surface of the
diaphragm portion, and molding the pressure sensing
clement, the wire, and the pedestal together with a molding
resin by using a molding die having a contact portion which
contacts with the silicone resin layer during molding, so as

not to mold the silicone resin layer.

In this method according to the sixth aspect of the present
invention, since the silicone resin layer is adhered (applied
or disposed) to the outer surface of the diaphragm portion
before the molding step, and the contact portion of the
molding die contacts with the silicone resin layer tightly in
the molding step, the molding resin 1n melting condition
does not flow into a space (cavity) corresponding to the
diaphragm portion of the pressure sensing element during
molding. Thus the molding resin does not adhere to the
silicone resin layer corresponding to the diaphragm portion
of the pressure sensing element so that the accuracy of the
semiconductor pressure detecting device 1s improved. Also
less silicone resin 1s used so that the manufacturing cost of
the semiconductor pressure detecting device 1s reduced as
compared with the case of the fifth aspect of the present
imnvention. Further, the silicone resin does not flow mnto a
bonding pad of the pressure sensing element before the
bonding process so that the bonding strength between the
wire and the pressure sensing element 1s improved.

According to the seventh aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device 1n accordance with the sixth
aspect of the present mvention, wherein the method further
comprises the step of applying a coating layer onto the
pressure sensing clement, except the diaphragm portion,
while processing a wafer from which the pressure sensing
clement 1s produced before the pressure sensing element
disposing step.

In this method according to the seventh aspect of the
present invention, fundamentally, the same operations and
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ciiects as 1n the sixth aspect of the present invention are
achieved. Further, since the silicone resin does not flow out
of the diaphragm portion due to the coating layer when the
silicone resin 1s applied onto the diaphragm portion, less
silicone resin 1s used so that the manufacturing cost of the
semiconductor pressure detecting device 1s reduced.

According to the eighth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device 1in accordance with the seventh
aspect of the present invention, wherein a glass coating layer
1s applied as the coating layer 1n the coating layer applying
step.

In this method according to the eighth aspect of the
present 1nvention, fundamentally, the same operations and
cilects as 1n the seventh aspect of the present invention are
achieved. Further, since the coating layer 1s made of glass
which 1s one of generally economical and easily usable
coating materials, the manufacturing cost of the semicon-
ductor pressure detecting device 1s further reduced.

According to the ninth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detective device 1n accordance with the sixth
aspect of the present invention, characterized in that a
plurality of the pressure sensing elements are produced from
one waler before the pressure sensing element disposing
step, and the silicone resin layer adhering step 1s performed
before the pressure sensing element disposing step, the
silicone resin layers being adhered onto the pressure sensing
clements at every wafer 1n the silicone resin layer adhering
step.

In this method according to the ninth aspect of the present
invention, fundamentally, the same operations and effects as
in the sixth aspect of the present invention are achieved.
Further, since a plurality of the pressure sensing elements are
produced from one wafer, and then the silicone resin layers
are adhered onto the pressure sensing elements 1n a lump at
every wafer in the adhering step, the productivity of the
semiconductor pressure detecting device 1s 1mproved.
Therefore the manufacturing cost of the semiconductor
pressure detecting device 1s reduced.

According to the tenth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device comprising the steps of, dis-
posing a semiconductor pressure sensing element including,
a diaphragm portion on a pedestal, connecting at least one
wire to the pressure sensing clement, and molding the
pressure sensing element, the wire, and the pedestal together
with a molding resin by using a molding die having an
interaction portion which interacts with the diaphragm por-
tion during molding and an elastic body which presses the
diaphragm portion during molding on a surface of the
interaction portion, so as not to mold the diaphragm portion.

In this method according to the tenth aspect of the present
invention, since the elastic body exists between the interac-
fion portion of the molding die and the pressure sensing
clement during molding, the seal between the portion and
the element 1s improved so that the molding resin 1n melting
condition does not flow into a space (cavity) corresponding
to the diaphragm portion of the pressure sensing element
during molding. Thus the molding resin does not adhere to
the diaphragm portion of the pressure sensing element so
that the accuracy of the semiconductor pressure detecting
device 1s improved. Further, since silicone resin i1s potted
onto the pressure sensing element, the bonding strength
between the wire and the pressure sensing clement 1s
improved.
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According to the eleventh aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device comprising the steps of, dis-
posing a pressure sensing clement made of semiconductor
and 1ncluding a diaphragm portion on a pedestal, connecting,
at least one wire to the pressure sensing element, and
molding the pressure sensing element, the wire, and the
pedestal together with a molding resin by using a molding

die having an interaction portion which interacts with the
diaphragm portion during molding and an O-ring which
presses a circumierential part of the diaphragm portion
during molding on a surface of the mteraction portion, so as
not to mold the diaphragm portion.

In this method according to the eleventh aspect of the
present invention, since the O-ring exists between the inter-
action portion of the molding die and the pressure sensing,
clement during molding, the seal between the portion and
the element 1s improved so that the molding resin 1n melting
condition does not flow into a space (cavity) corresponding
to the diaphragm portion of the pressure sensing element
during molding. Thus the molding resin does not adhere to
the diaphragm portion of the pressure sensing element so
that the accuracy of the semiconductor pressure detecting
device 1s improved. Further, since silicone resin i1s potted
onto the pressure sensing element, the bonding strength
between the wire and the pressure sensing clement 1s
improved.

According to the twelfth aspect of the present invention,
there 1s provided a manufacturing method of a semiconduc-
tor pressure detecting device 1n accordance with the tenth
aspect of the present 1nvention, wherein the elastic body 1s
made of rubber.

In this method according to the twelfth aspect of the
present invention, fundamentally, the same operations and
cfiects as 1n the tenth aspect of the present invention are
achieved. Further, the elastic body 1s made of rubber which
1s one of economical and easily usable elastic materials so
that the manufacturing cost of the semiconductor pressure
detecting device 1s further reduced.

According to the thirteenth aspect of the present
invention, there 1s provided a manufacturing method of a
semiconductor pressure detecting device 1n accordance with
the eleventh aspect of the present invention, wherein the
O-ring 1s made of rubber.

In this method according to the thirteenth aspect of the
present invention, fundamentally, the same operations and
cilects as 1n the eleventh aspect of the present invention are
achieved. Further, the O-ring 1s made of rubber which 1s an
economical and easily workable elastic material. Thus the
manufacturing cost of the semiconductor pressure detecting
device 1s further reduced.

Further scope of applicability of the present invention will
become apparent from the detalled description given here-
mafter. However, 1t should be understood that the detailed
description and specific examples, while 1ndicating pre-
ferred embodiments of the mmvention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become

apparent to those skilled 1n the art from the detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given hereinbelow and the
accompanying drawings which are given by way of 1llus-
tration only, and thus are not limitative of the present
imvention, and wherein:
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FIGS. 1A and 1B are a plane view (top view) and a
vertical sectional view of a semiconductor pressure detect-
ing device according to the first embodiment of the present
invention respectively;

FIG. 2 1s a plane view (top view) of a semiconductor
pressure detecting device according to the second embodi-
ment of the present invention;

FIG. 3 1s a plane view (top view) of a semiconductor
pressure detecting device according to the third embodiment
of the present invention;

FIG. 4 1s a vertical sectional view of the semiconductor
pressure detecting device according to the third embodiment
of the present invention;

FIG. § 1s a plane view of a wafer for pressure sensing
clements according to the fourth embodiment of the present

mvention;

FIG. 6 1s a vertical sectional view of the semiconductor
pressure detecting device according to the fifth embodiment
of the present invention;

FIG. 7 1s a vertical sectional view of the semiconductor
pressure detecting device according to the sixth embodiment

of the present invention;

FIG. 8 is a plane view (top view) of a conventional
semiconductor pressure detecting device;

FIG. 9 1s a vertical sectional view of the conventional
semiconductor pressure detecting device shown 1n FIG. 8;

and FIG. 10 1s a vertical sectional view of the conven-
tional semiconductor pressure detecting device with a mold-
ing die on a way of manufacturing step thereof.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Hereinafter, several preferred embodiments of the present
invention will be described with reference to the accompa-
nying drawings. However the duplicate description for the
conventional semiconductor pressure detecting device or its
manufacturing method as shown 1n FIGS. 8 to 10 discussed
previously 1s omitted, and differences with the conventional
art will mainly be described. Thus 1in FIGS. 1A to 7, which
show the embodiments of the present invention, the dupli-
cate members for the conventional pressure detecting device
shown 1n FIGS. 8 to 10 have the same reference numerals as
that of the conventional semiconductor pressure detecting
device. Further, 1n the manufacturing methods of the semi-
conductor pressure detecting devices according to the
embodiments, steps which are not particularly described are
nearly the same as the conventional manufacturing method
described 1n the “Description of the Prior Art” 1n the present
specification.

<The First Embodiment>

As shown in FIGS. 1A and 1B, 1n a manufacturing method
of a semiconductor pressure detecting device according to
the first embodiment, first a pressure sensing element 2 with
a diaphragm portion 9 1s jomned to a pedestal 8. Next the
pedestal 8 with the pressure sensing element 2 1s bonded to
a stem 1 with mner leads 3, each of wires 5§ 1s bonded to a
corresponding one of the inner leads 3 and the pressure
sensing clement 2, then a silicone resin layer 4 1s adhered
(applied or disposed) to the whole outer surface of the
pressure sensing element 2 by a potting process. It 1s
preferable that the silicone resin layer 4 1s formed by an
clastic silicone resin material so as to prevent affecting the
pressure detecting and to improve the accuracy of the
semiconductor pressure detecting device. During molding,
which 1s the last step of the manufacturing process, the
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silicone resin layer 4 on the diaphragm portion 9 1s pressed
by a contact portion 7a of a molding die 7 so that an influx
of a molding resin 6 into the space (cavity) corresponding to
the diaphragm portion 9 1s prevented. Therefore the molding
resin 6 does not adhere to a part of the silicone resin layer
4 corresponding to the diaphragm portion 9 of the pressure
sensing element 2.

In this way, the accuracy of the semiconductor pressure
detecting device 1s improved. Further, since the silicone
resin layer 4 1s adhered to the pressure sensing element 2 by
a potting process alter wire bonding, in other words, since
the silicone resin does not flow 1nto bonding pads 14 of the
pressure sensing element 2 before wire bonding, the bonding
strength (connection strength) between each of the wires 5
and the pressure sensing element 2 1s improved as compared
with the conventional case. Thus, according to the first
embodiment, the influx of the molding resin 6 into the space
corresponding to the diaphragm portion 9 i1s prevented so
that the pressure detecting may be performed with high
accuracy and the reduction of the bonding strength may be
prevented effectively.

<The Second Embodiment>

As shown 1n FIG. 2, according to the second embodiment,
the silicone resin layer 4 1s adhered only to the outer surface
of the diaphragm portion 9 of the pressure sensing element
2. According to the second embodiment, fundamentally, the
same operations and effects as 1n the first embodiment are
achieved. Further, since the silicone resin layer 4 1s not
adhered (potted) to the outside of the diaphragm portion 9,
less silicone resin 1s used so that the manufacturing cost of
the semiconductor pressure detecting device 1s reduced.

<The Third Embodiment>

As shown 1 FIGS. 3 and 4, according to the third
embodiment, a coating layer 10 made of glass or the like 1s
applied on the outer surface of the pressure sensing element
2 except the diaphragm portion 9 so that a step-shaped
undulation 1s formed on the surface of the pressure sensing
clement 2, so as to prevent an efflux of the silicone resin
layer 4 out of the part corresponding to the diaphragm
portion 9 of the pressure sensing element 2 while processing
a wafer.

According to the third embodiment, since the silicone
resin layer 4 does not flow out of the part corresponding to
the diaphragm portion 9, the wire bonding step can be
performed either before or after the silicone resin potting,
step so that flexibility of the manufacturing step arrangement
1s 1increased. Thus, according to the third embodiment, an
influx of the molding resin 6 1nto the part corresponding to
the diaphragm portion 9 1s prevented. Also the reduction of
the bonding strength between the wires 5 and pressure
sensing clement 2 1s prevented.

<The Fourth Embodiment>

As shown 1n FIG. §, according to the fourth embodiment,
a plurality of the pressure sensing elements 2 are produced
from one wafer before the pressure sensing element dispos-
ing step. Then, the silicone resin layer adhering step 1is
performed before the pressure sensing element disposing
step, and the silicone resin layers 4 are adhered onto the
diaphragm portions 9 of the pressure sensing elements 2 at
every wafer in the silicone resin layer adhering step. Accord-
ing to the fourth embodiment, since a plurality of the
pressure sensing elements 2 are produced from one wafer,
and then the silicone resin layers 2 are adhered onto the
pressure sensing elements 2 1n a lump at every wafer 1n the
adhering step, the processing time 1s shortened as compared
to the manufacturing method of the semiconductor pressure
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detecting device according to the first to third embodiments.
Theretfore, the productivity of the semiconductor pressure
detecting device 1s improved and the manufacturing cost of
the semiconductor pressure detecting device 1s reduced.

<The Fifth Embodiment>

As shown 1n FIG. 6, according to the fifth embodiment, on
an 1nteraction portion 7b of the molding die 7 which 1s used
during molding, specifically on a part of the molding die 7
interacting with the diaphragm portion 9 of the pressure
sensing element 2 during molding, an elastic body 11 made
of rubber 1s provided so that the diaphragm portion 9 is
pressed by the elastic body 11 during molding. Thus an
influx of the molding resin 6 1to the space corresponding to
the diaphragm portion 9 1s prevented effectively by the
clastic body 11 during molding. Further 1t 1s not required to
apply a silicone resin onto the surface of the pressure sensing
clement 2 by a potting process.

In this way, according to the fifth embodiment, the influx
of the molding resin 6 into the diaphragm portion 9 1is
prevented. Thus the molding resin 6 does not adhere to the
diaphragm portion 9 of the pressure sensing element 2 so
that the accuracy of the semiconductor pressure detecting
device 1s improved. Further, since silicone resin 1s not potted
onto the pressure sensing element 2, the reduction of the
bonding strength between the wires 5 and the pressure
sensing element 2, due to an 1nflux of the silicone resin into
the bonding pad 14, i1s prevented. Moreover, since the
number of steps 1s reduced, the manufacturing cost of the
semiconductor pressure detecting device 1s reduced.

<The Sixth Embodiment>

As shown 1n FIG. 7, according to the sixth embodiment,
on a part of the interaction portion 7b of the molding die 7,
the part interacting to the circumierential part of the dia-
phragm portion 9, there 1s provided an elastic O-ring 12
made of rubber so that the diaphragm portion 9 1s pressed by
the O-ring 12 during molding. Thus an influx of the molding
resin 6 1nto the space corresponding to the diaphragm
portion 9 1s prevented effectively by the O-ring 12 during,
molding. Further, since the O-ring 12 does not contact to the
main body of the diaphragm portion 9, a contact defect of the
diaphragm portion 9 1s prevented so that the pressure
detecting accuracy 1s improved.

In this way, according to the sixth embodiment, the influx
of the molding resin 6 mto the diaphragm portion 9 1is
prevented, and also the contact defect of the diaphragm 9 1s
prevented. Thus the accuracy of the semiconductor pressure
detecting device 1s improved.

The mnvention being thus described, 1t will be obvious that
the same may be varied in many ways. Such variations are
not to be regarded as a departure from the spirit and scope
of the mvention, and all such modifications as would be
obvious to one skilled 1n the art are intended to be 1ncluded
within the scope of the following claims.

What 1s claimed 1s:

1. A manufacturing method of a semiconductor pressure
detecting device comprising the steps of:

disposing a semiconductor pressure sensing element
including a diaphragm portion onto a pedestal;

connecting at least one wire to said semiconductor pres-
sure sensing element; adhering a silicone resin layer
onto a whole outer surface of said semiconductor
pressure sensing element to which said wire 1S con-
nected; and

molding said semiconductor pressure sensing element,
said wire and said pedestal together with a molding
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resin, by using a molding die having a contact portion
which contacts with such a part of said silicone resin
layer as corresponds to said diaphragm portion of said
semiconductor pressure sensing element so as to pre-
vent said molding resin from contacting said part of
said silicone resin layer during molding of said semi-
conductor pressure sensing element, said wire and said
pedestal.

2. The manufacturing method of the semiconductor pres-
sure detecting device recited in claim 1, wherein said
silicone resin layer 1s elastic.

3. A manufacturing method of a semiconductor pressure
detecting device comprising the steps of:

disposing a semiconductor pressure sensing element
including a diaphragm portion onto a pedestal;

connecting at least one wire to said semiconductor pres-
sure sensing element;

adhering a silicone resin layer onto an outer surface of

said diaphragm portion; and

molding said semiconductor pressure sensing element,

said wire and said pedestal together with a molding
resin, by using a molding die having a contact portion
which contacts with said silicone resin layer so as to
prevent said molding resin from contacting said sili-
cone resin layer during molding of said semiconductor
pressure sensing element, said wire and said pedestal.

4. The manufacturing method of the semiconductor pres-
sure detecting device recited 1n claim 3, further comprising
the step of applying a coating layer onto said semiconductor
pressure sensing element excluding said diaphragm portion
during processing a waler from which said semiconductor
pressure sensing element 1s produced, before said semicon-
ductor pressure sensing element disposing step.

5. The manufacturing method of the semiconductor pres-
sure detecting device recited 1in claim 4, wheremn a glass
coating layer 1s applied as said coating layer in said coating
layer applying step.

6. The manufacturing method of the semiconductor pres-
sure detecting device recited in claim 3, wherein a plurality
of said semiconductor pressure sensing elements are pro-
duced from one wafer before said semiconductor pressure
sensing element disposing step, and said silicone resin layer
adhering step 1s performed before said semiconductor pres-
sure sensing element disposing step, said silicone resin
layers being adhered onto said semiconductor pressure sens-
ing clements at every wafler in said silicone resin layer
adhering step.

7. The manufacturing method of the semiconductor pres-
sure detecting device recited mn claim 3, wherein said
silicone resin layer 1s elastic.

8. A manufacturing method of a semiconductor pressure
detecting device comprising the steps of:

disposing a semiconductor pressure sensing clement
including a diaphragm portion onto a pedestal;

connecting at least one wire to said semiconductor pres-
sure sensing element; and

molding said semiconductor pressure sensing element,
said wire and said pedestal together with a molding
resin, by using a molding die having an interaction
portion which interacts with said diaphragm portion
and an elastic body which presses said diaphragm
portion onto a surface of said interaction portion so as
to prevent said molding resin from contacting said
diaphragm portion during molding of said semiconduc-
tor pressure sensing clement, said wire and said ped-
estal.
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9. The manufacturing method of the semiconductor pres-
sure detecting device recited 1n claim 8, wherein said elastic
body 1s made of rubber.

10. A manufacturing method of a semiconductor pressure
detecting device comprising the steps of:

disposing a semiconductor pressure sensing element
including a diaphragm portion onto a pedestal;

connecting at least one wire to said semiconductor pres-
sure sensing clement; and

molding said semiconductor pressure sensing element,
said wire and said pedestal together with a molding
resin, by using a molding die having an interaction

12

portion which interacts with said diaphragm portion
and an O-ring which presses a circumferential part of
said diaphragm portion onto a surface of said interac-
tion portion so as to prevent said molding resin from

contacting said diaphragm portion during molding of
said semiconductor pressure sensing element, said wire
and said pedestal.

11. The manufacturing method of the semiconductor

pressure detecting device recited 1n claim 10, wherein said
O-ring 1s made of rubber.
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